Seasonality and circadian variation of microfilaremia in dogs experimentally infected with Dirofilaria immitis.
Periodicity, the cyclical rise and fall in microfilaria (mff) numbers in the peripheral blood over time, is observed in many filarial infections. It is correlated with the necessity for these larval stages to be ingested by the blood feeding vector before they can be transmitted to a new vertebrate host. Microfilariae of the dog heartworm Dirofilaria immitis have been described to show periodicity, but the circadian pattern does not seem to be consistent. Most publications describe the lowest mff-concentrations in the peripheral blood in the early morning, while the highest counts occurred either in the afternoon, in the late evening or shortly after midnight. Sixteen dogs were experimentally infected with D. immitis isolates originating from Italy (one isolate, 14 dogs), and the USA (two isolates, one dog each). The dogs were housed indoors with a natural light source (windows) and heating that prevented temperature-drops below 20°C during winter. When patency was reached, blood samples were collected at weekly and monthly intervals over a period of up to 3 years, and at given hours of the day (morning, noon, evening) for the duration of one year in order to determine seasonal, as well as daily variations of microfilaremia. Despite the fact that the dogs were kept indoors, there was an apparent seasonality of the D. immitis-microfilaremia, with peaks in summer and 5-49-times lower counts in winter. This difference was statistically significant and the ratio remained constant over the years, regardless of the fact that the mff-counts increased from the first to the second year of patency. Since the temperature was kept constantly in a range between 20 to 26°C (with some single outliners in both directions) the climatic conditions may not explain this observation. Therefore, day length may be the most obvious reason for the seasonality in the given study set-up. Interestingly, the Italian D. immitis-isolate lost seasonality after three passages of experimental infections in dogs. The circadian cycle of mff in the peripheral blood varied considerably between dogs and season. There was no consistent or apparent pattern, which led to the conclusion that many individual factors seem to influence the appearance of mff in the peripheral blood, even, or especially, under standardized environmental conditions.